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o 

[0025] y<J^^yt^^(D^mii'^^^T—i^3l^^^^<Dm<D:^m\^m. ^m-i&M-it 



wo 2005/012632 8 PCT/JP2004/011062 

[0027] ^mmmi\:^i^^?>mm ti^xn:. mK.t£. ^(Di.vfm^ ;5s%;tbttSo 

[0028] :^mm icX^yVv:f(Dmit:^^Xit^ -^m^mntir^^^^</i^-:fKo^ ^-c. m 
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{Hf5ii:^5-et5(H.Soyama,J.Soc. Mat. Sci. Japan, 47(4), 381 1998), 
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1SI±0. 5iJJLT-Cfc5ri:3&SM*b<. 0. 003£JL±0. 2£iT-efc5::i:;6S^g:i^b<. 0. 

•^^l^tC}*, m^m(DS.:fd(±mmmt})m. 01MPaiKJL±30MPa42JlT-efcS^i:^5 
M*b<, 0. 7MPaiJJl±15MPa^T-efcS^i:^50^b<. 2MPaUX±10MPaaT-Cfo 

5^i^5#tc$f*Lv\ ±MJffi;'j^^o. oiMPa*^i-C{*TWJJ£;^i:OF5-effi;'3 
II^^CI8l<f^ffl^m«/J^$v\ ^fc. 30MPaj:«9i«v^:^. #^?fe3K:^>^itu^JE;^ 
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}t^^(DmB\-{:^(n^mi^^m. "mwiJi^u^". mm^. peoe. i983). / 
i^4>-^^^h-:fvi^>f>'^-<i^(.''mm'Wmm^>'^''. v-^iAi^— , pu 1990) 

^:^^ti.xi±{ck^(Dmm'^mm:^y'^^yh^i^^(nmm:^. 

^<Dx^^mm<D^:y^i^^<>xwm^tiit-^^mmir?,m^izt^ 
wmtm^<Ditmiz^\/^xtimmm\-i^\'\ xic, -^^/uz^izMLxh^^m 
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Vemac and G. Galland, Pulp and Paper Canada, 99(9), 46 (1998). ) 

nt:^¥^m^m-^i^'^^^tx\ 2m<Dmj:^mm{z.xox-(i^^mm^n^fcii>. x^ 
i¥m^^t^:K^<^^o m^^^mKf^^}:^X7^m\:i-h}}^M^. mmy--^. ^<Dm(OT 

^h!i^^m\^iit^zxmM\.xhinhrMmttti:\^\m\'^^4>^mmmmRw>^ 
^mm\^isn^^^\fy'—'^Bi^(D^^^mt\.xi-i. m^mm^x^:ffW:. 

xttmn'mnKi^m\.x\^^m^^mu m^\t±m(D^i^^\z.Mxx. 
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[0049] m^m(Dmt} (/^^i^(D±mmBM H:i^»ttt«i«v ^s^v >3&5, aa^^^j^^^s: 

<Z)TiSffl!liE;t») «#j£-eO. 05MPai^±0. 3MPaij;T;i)5^*bV\ *fc.^rt<^ 
ff;^i:>«tt^S<^ff;^t<DJE;dit«:0. 001—0. 50iSffl:6W*bV\ 
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tfl#l^{*J. Soc. Mat. Sci.Japan, vol.47 ,No.4,pp.381-387,Apr.l998 |Eft<?5ffililb<0 
^m^Wm^^\i'r^^^B:y^W^m.<oyX;V^m\^Xh!k^ ^b. <^§|BS54-1257 

^\^fi.\^i!}K R?^-efeo-ct>^<. #^?^-efco-ob^<. ;^y5'hJ|^-efco-ctfi:V\ 
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OJl£:v>|5ffllCf^ffl$*5^tC. 1-319819-^4^^, #112000-563^^ 

[0057] ^-^IfT^— v'3:x03 Vhci— /KC}*. /X/W:ty 7^X#tiroffi;^ 7>f Xiiii 

[0058] JE;^$iJ^»a«{:i7KttJEJiC^l-«fco-ob^v^U JEE;^«IW«l«t#m«K»^m«l« 
[0059] ^■Yfcf^-^X3i^ri3gs<^M'xe«l:iiflc;05g^i-5i^Jc ^*mA9 

{c*fb-c+^jiv ^3i^-c^^<Dl^tl^/x/^^^(D^s^*:^sgA p ^ffl v >-cicia6<jt-A 

f!fe;6S|^--c% (2)<D^iC'6fe«9(i)-6s«m$tt5#^lj:tt. /^/v:/d5yX/w±«lt=>/X 

[0060] mm^hm's:mi^^mmL^-^-^^^\H(Dzt)^mm-r^mmit. tk^e^-^ 
mmmmm(7>m.^^t>^fj:ifia:<>xh0i^ \ 

[0062] 2^^0J<^^®o^S§lc. /X/vU;t^|j:/i>Jtj:<i:t>-ooit^ojftA P ^WHf^^i 
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[0065] wims^^<ommm p \mim^tcmimm9&(ormi!)^hmi&^mmi^^ 

. ^^*^6>^^ ^^M^&Stc J;?)-l'>^>65^V >j5K#:tdi>^V 

[0066] ;2|s:^§goW/&^^S^ttl^tb^c/-«/i-^<^:^llll^gtt^<^ B fitjlcf&CTV 

[0068] i)^:d^^^m^^it(DA'0 P Ji^df^-Yt^'x— C^aVigJlElggoMW P J;i^J^$ixTV> 

m<DA^amt^<D7&m\^/:^^i-^mi-^Mx-m[:^nx\f^^(DiimtL.<. 
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[0070] :$:^m(Dnmm\^. ^?^m(D?^^^^mmim^^x.fch(DX\ \^&(Dmmmm 
[0071] ^mm^mmir:s>m^. mm^^^ i ^mAtsmmi^x^mm-^^w^if^^n 

[0072] ^^mmicii^byfmx^^ yvv'^mmm\mi^thx. wtk. xiifflTK. 
[0074] :^mm(D'^^\fT—iy3:yKx^^mKi6\^x. ^^[f%<D^</\^:/mmm<Dm^^ 
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[0077] . mm^mitmi^<Dm.ti^mir, 

[0078] mmvtc■^^vmm^mM'r:by:^J^^^m't^ 

[0079] ]^:fjmm^m^i!)^hi^x^^mmfi. Bt}m^mmmm^<os.tj^mm\^x\^ 

[0080] mtsmm^^^^^hwxf^.^m^m't. i^timmmmmvtc&:hm^^7tK^ 

[0081] Btfmm^m-^<DPc<DX^(Dr(Dmm'i^<Dm(D^Kh^mtfmm^(r>^^ 

[0082] ms\ii^^m<D:^y^tyx/vbmt}mwmmi()^h^^mmmx-ih^o ^<y^. 

3|Sf;6SjKi^7'fc#Jj^$tt. TK^'^^-tfAPJE^tt-C. /X/V^&^feehta^ttSo 

[0083] *fc. 3^^^>^;6^f>ni:m$nfc^i^#:cC)— g|5^22(Z)<S:*i?)2l^i^>^A9 P ICMU 

[0084] JE;^l8®i«£E;tH»fi5^dS230<im<Z)H;^j^«^^U, ^Vv:/24(^gi^^ll«JiU-C 

[0085] ^tmM^nm^f^^m(Dmmc^^r^ti\^\^. jE;^*g^^^^cc:65^^»j-e/^ 

[0086] %.>^(D^m^V5<:^\^. 210<£ei3:«>5?i^>^^^lt5<Z);5S-^6<j-e$)So 

[0087] |g9«. :2|5:^B^<Z)i!ftdg^g^^i-0-t?. i!^^^hJ:^)VhmmWmmt^h)^Wi 

[0088] :^>':/. /x/k. ^ti^wmm. ^mmM\z.wmm^^-<:\ ^-rt>^v \ 

[0089] mm^w^mmom^^-^. m^t^comMmwx^'^mm^vQ^^^^-f-^. pc2 



wo 2005/012632 23 PCT/JP2004/011062 

[0091] ^m(D^ia^47\z^irxo^/xj]^i!i^ib^^mo-^(omn^iiM\zm^^ 
[0092] m io«. ^^^zft/^;vt^t}m^wmt^ ^m^\^<Dmtim^mmii^hm 

[0093] ^fc. p ^tcMjfcSifK^^Sr^t^&U-ct \ 

^PirLfco ■^•^if&lfe660g^^:*|■ur7K^'^b-:^^y!>i^l.om»%^*px.. 7K-e/-«/V3^«flf 

?5fe#^0^-?/V:/lCoV >-CTappi:^5p&{:i^-:5V ^-C60g/m'(D#t>§ V— h5tS:^f^^ 
bfCo ^#t^/-h(?5e^S*5iU?fe+i^JIS P-8148(D:^iSfet;iTO-CfeMti-(tt± 

-r:/^S9^^e (^^-iJ'iy^ : Xi5^=i5^^:^isi) Srfflv ^•rERIC (^^a'<>^jSiaf)fli[ 
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-y-ht:i¥mu ^<D&^misxxfm^>^\z-D\/^xmm(DmM^nofto m&mi 
[0095] f^id^ mm^^if'T-i^3iymm^^^mmt. ^^ify'-^^aiymm^f^^^u 

(CiSi-SIEiE (mill jg^JSTECHNO. 2001 (11-12) . 66) *5j;t)^, ^O^gfil 
fifeO«Eil(miIJ ^-^mm. 29(4). 1 (2001))^|^#{C1. |^?5fc?l^^®^3Sc5tLfc 

wxh^o ^mm^/:^/>2x\)mvx^^\f'7'—->3>mM^^^^'&^o /x/v^ 
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[It^^l] 

mmA^o.5%{z^^u ±^&<^;^&{c^^§v^^s*s> ERicm^ ^mm^i^^mm. e 

[Jt$!^^J2-4] 

0)|S|-A{::oV>-C. PFI$/V%ffiV>-C^yT7:^:^0.2inm<^^#-C. 3000— 7000;to»>i^b 

{cm^v±o m^^<Dy</vzfiz-D\, ^xTaippmmmzm-5\ ^x6Qgym^(D^iP^i^ 
T&wmmmicm^\f ^T60g/m'o#s>#v'>-b5*sciS:#asibfco #fi>#i/-h±<7)a 

fcov ^■r®^j|?^ff ^fi (:^^y^:^^^:^ 2000 : TTKi^—r^/ni^-th) 
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C^ii^!)9-10] 

[0097] mmm9-10^ RXJ^ltm5-8<DW^^m2i>l^\^fCo 
[0098] [^2] 
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m^mt^ itmm7'-8<Dm'^m^m\z^^itm{^it^xmtix\^?>::iti±m e 
xh<3fco Mfd. fiikmm^y^—y^—i^3i^^mi^xox^—h(Dm^^n^^tx\ 

umAx^^ mmDipiM<D=^-y-mmnm(omQmn^m\f^x^ fsnmnrnx 
mmvtc^^\^y'--i^3>^mm^m^mm^m\f^x^^}fy'--'^3>'^m{±mms. 
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/i':/o.35«»%). ^14y->?'(M5^. ^/Vv>^o.3ms%). ]^^y~>5^(*il. 

/V7^0.84X*%) 
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ay^L/co iiliSitl«o^#{coVN-c. yr^^<-y^{;^yy:i- :^-V;<-'yB>m^ 
[0101] [*5] 
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fco ^-d^—mmxi^, ERIC'(it:as/J^$</^o-^fo efes>55_h^^-f , wm^ 
T {c, wm(Dmm^^x.x^^mt:\^±^'^^^tii^x^. mMmsi:i]t^xmfi 

X\^tCo 



wo 200S/012632 



30 



PCT/JP2004/011062 



[0102] *Q!a*i^<D/>vv:/;^y y-^^iiH*«ft {Vi—mm^m25%^t^m%^\:^y^^^ 

-y^:^^mi)ii^hmU\^i%WkSt<r>^'7])—tUto 0.15mm * <7)?L@o/X/vSrfflv>, 

[0103] ^m<^M^*^ *0iStftm<^/^/^>^^lOO;;<>^v'iLT7>rir--©±l?^±{Ct5fei^bfcm 

WJS#^ll«5b-CAD PH^TMPal^^SL. CV-4^p|®b-CW Pm^O.OSMPa 
{J:i-§W^«^iife«»Jl8^^XP-<D^#-C^g^jSfeUfCo0.05mm'£Jt.±oy— h 

[^jE^j20] 

Wff#^ilfi5b-CA«9 P JBE^7MPalC^^L. CV-4^pfHLT|iJ Pff ^0.3MPa»J: 



wo 200S/012632 



31 



PCT/JP2004/011062 



x^i^5fe^^?fe^cJ:;5>r^=^rl^*xa^>b'fe§*lKs^f^^-fsxa^ov^i»n3&>--oe]l± 
mm^^txy<;\-ywmRxj^mm&i^Knmvx\^^mmmm^mm^'tx^m-r 

[6] "ttt^S^itJHb-C^^lf 7^-i^3>'^^^$*5^^S:6Sx TfE^ (1) (2) : 

^.£=^ (1) 

V 

Wb43 

,y„.P2-PiL«^ (2) 
Pt -P2 Pi 

1 2 V 



wo 2005/012632 32 PCT/JP2004/011062 

m^m-t?>5^m\Hi^m^u mmMm<DB^:fji/:^/^±mmBt))ib^o, 5MPa^± 

0. 05MPaiJJl±0. SMPai^AT-e. $btCi!ft|*^g<DJBE;^fC^-r^^§&f^<^i£;'3<^M: 

;6so. 001-0. 5Xh^:Lt^^WLtir^m^mi-i2mm(o:^mo 
[14] ^^i^(j:*5{t5^-«/v:?'!iS!td^b'^c§<^«<^?SS;65o. oi-2om»%'e*>5M*«i 

[15] m^;^^p%K^^i-^^</^-:^mmi>^h^^mm::M\^xM&^tifcmiiim^^ 



wo 2005/012632 



33 



PCT/JP2004/011062 



So 



wo 2005/012632 



1/11 



PCT/JP2004/011062 



[mi] 



L 



J. 



3Z 



3Z 



ftSTtx— ;t/X^'J^ 



7:*•'7-K^■J--J— 



^ 



] 



C 



l✓:7Tr<-^— 
3Z 



wo 2005/012632 



PCT/JP2004/011062 



m2A] 



T 

r 



1 







wo 2005/012632 



3/11 



PCT/JP2004/011062 



[E12B] 



^ 



si 



I ^ 1 

I =--f- I 

IT 



wo 2005/012632 



4/11 



PCT/JP2004/011062 



[BI3] 



— X"^ 



3Z 



] 



3Z 



T 



Wp 2005/012632 



5/11 



* PCT/JP2004/011062 



mil 



3Z 



31 



3Z 



4^ 



wo 2005/012632 



6/11 



PCT/JP2004/011062 



[05] 



»rM'iia^MafafelgDlpag»XiB 



3^ 



70— X— 



3E: 



1 



wo 2005/012632 



7/11 



PCT/JP2004/011062 



[me] 



12 




[07] 



[08] 



21 



24 



<E> 



22 23 



wo 2005/012632 



8/11 



PCT/JP2004/011062 




wo 2005/012632 



9/11 



PCT/JP2004/011062 



[laii] 




wo 2005/012632 



10/11 



PCT/JP2004/011062 




wo 2005/012632 



11/11 



PCT/JP2004/011062 



[12115] 




INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI' D21C5/02 



Intemationai application No. 

PCT/JP2004/011062 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEAEtCHED 



Minimum documentation searched (classification system followed by clas^cadon symbols) 
Int.Cl' D21C1/00-11/14 



Documentation searched other than minimum documentation to the «ctent that such documents are included in the fields seaidied 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Roho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jit:suyo ainan Tbroku Koho 1996-2004 



Electronic data base consulted during fiie intemationai search (name of data base and, where practicable^ search tenns use^ 
WPIL 



a DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate^ of the relevant passages 



Relevant to claim No. 



JP 6-57670 A (Mitsubishi Heavy Industries, 
Ltd.)/ 

01 March, 1994 (01.03.94), 
Full text; Figs. 1 to 8 
(Family: none) 

JP 3-199478 A (Kabushiki Kaisha Sanida) , 
30 August, 1991 (30.08.91), 
Full text; Figs. 1 to 6 
(Family: none) 

JP 1-213491 A (EZE Products Inc.), 
28 August, 1989 (28.08.89), 
Full text; Figs. 1 to 2 
(Family: none) 



1-24 



1-24 



1-24 



Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

*^ earlier application or patent but published on or after the intemationai 



document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



T* later document published alter the mtemational filing date or prionty 
date and not m conflict with the q>plication but cited to understand 
the principle or theory underiying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combmation 
being obvious to a person skilled in the att 

"A!* document member of the same patent fiunily 



Date of the actual completion of the intemationai search 
26 October^ 2004 (26.10.04) 



Date of mailing of the intemationai search report 

16 November, 2004 (16.11.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

FapsimjIeNQ. 



Authorized officer 



Telephone No. 



Form PCT/lSA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application Na 

PCT/JP2004/011062 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation 



Retevantto cImmKo. 



JP 61-201093 A (Kabushiki Kaisha Toyo Riken) , 
05 September, 1986 (05.09.86), 
Full text; Fig- 1 
(Family: none) 

JP 7-18109 B (Kabushiki Kaisha Toyo Riken), 
01 March/ 1995 (01.03.95), 
Full text; drawings 
(Family: none) 



1-24 



1-24 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



HKttlK#^ PCT/JP 20 04/0 1 106 2 



A. ^m(Dm-r^^m<D^m m^mfim (i po ) 

I n t.C I' D21C5/0 2 



m^=s:n':>ftm-mmi^ m^ai^n^m (ipo ) 

Int.Cl^ D21Cl/0 0-ll/'14 



p^mmmmm^j^n 1926-1996^ 

B*H^BI^ffl5K^^^ 1971-2004^ 
B^fflSgkUffiff^^il 1994-2004^ 
e*HSIffi»fS6S®^ 199&-2004¥ 



H^ias-c^ffl Lfcrn-^T*-^-^-^ if—t'-<-:^<o^m. m&i^&m.vitmm) 

WP I L 



X 



X 



X 



JP 6-57670 A(=:^fiXmt5!c^^^±)1994. 03.01 

JP 3-199478 A(^^#%I:1^=-^)199L08.30 
if 1-6111 C^T ^y-'^iU 



JP 1-213491 A(-r — • X^• 
X^^ K)1989.08.28 ±X, 



1-20 (:77^y-jfcU 



1-24 
1-24 
1-2 4 



roj osiJiisM^. mm. M^m!^-s&'t?>xm 



rxj !i#twHig<ofc5i:i9it?$)oT. mmicm<o^-(*^m 
r&j m— /^f'vb^rS !)— jCift 



26. 10. 2004 



16.71 9004 



B*H<#ffiT (I SA/J P) 

00-8 9 1 5 



AS 



2 9 3 2 



msm^ 0 3-3 5 8 1^1 10 1.. rtSi 34 3 0 



©SCPCT/I SA/210 (||2'<— 5?) (2004^1^) 



mm^^ PCT/J P 2 004/0 1 106 2 



c m^) . i§ii-f-sj:i8«>e>tt5jdR 



JP 61-201093 A(l*5^#^t :S^a?3F)1986.09.05 
JP 7-18109 B($5^^^1±m^aWl995.03.01 



1-24 
1-24 



«S:PCT/I SA/2 1 0 (|g2-<-i^(©i^#) (2 0 0 4¥l-B) 



